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An experiment a1 atomic collision physics program at Oak Ridge National Laboratory (ORNL) is centered around a 10 GHz Caprice ECR multicharged ion source. This source has been in operation since October 22, 1992, and has replaced the previous ECR source Figure I ) show that the cross section peaks at 73 x near 100
eV. Similar to the case for Mo5+ ionization, indirect processes contribute up to four times the cross section that direct ionization does near the peak and the measured cross sections show good agreement with CADW calculations.
ELECTRON-IMPACT EXCITATION OF MULTICHARGED IONS
An electron-merged beams apparatus (see Ref. Recently, absolute cross section measurements [8] were made of the near threshold excitation of the 4s2 ' S + 4s4p3P intercombination transition in Kr6+ The cross section was found to be dominated by resonance structures (see Figure II) , ascribed to dielectronic capture followed by autoionization, and is the first observation of resonances in the excitation of a multicharged ion. The measured cross section will serve as a benchmark for theoretical calculations currently underway whose goal is the identification of the doubly excited states responsible for the observed structure. The next measurements to be undertaken will investigate the dielectronic resonance structure predicted theoretically for near-threshold I . excitation of Ar6+.
IV. ION-SURFACE INTERACTIONS
The neutralization and relaxation processes of multicharged ions interacting with a metal Using the recently developed metal ion production capability of the new ECR multi-
V. LOW-ENERGY ION-ATOM COLLISIONS
An ion-atom merged-beams apparatus 1131 is used to measure absolute cross sections for total electron capture for collision with multicharged ions and H (or D) in ground and excited states in the energy range between 0.1 and 5000 eV/u. At the higher energies the behavior of total cross sections has been successfully parameterized in terms of ionic charge, target binding energy, and collision energy. However, at these higher energies, charge transfer to 8 ~ charged ion source, measurements have been made of the angular scattering distributions for 150 -300 keV Pbq+ ( l l I q L 3 6 ) and Iq+ (10<qL25) ions grazingly incident on Au(ll0).
The motivation behind these measurements was to determine the perpendicular projectile energy gain due to image charge acceleration prior to surface impact in a range of charge states overlapping earlier measurments by Winter et al. [lo] using Xeq+ ions, also under grazing incidence conditions. These earlier measurements showed some evidence of deviation from the q3/2 charge state dependence specific states is electron-core dependent and has been investigated by both photon-emission and translation-energy spectroscopy. At the lower energies cross sections measurements are not extensive and even total cross sections are known to be affected by the ionic core. Fully quantal molecular state calculatioins which are generally assumed to be the most accurate at the lower energies, are difficult to perform, often are sensitive to fine details in the method, and have only been tested on a few systems.
. Advantages of using the merged-beams technique are that the measurements are absolute, there is a large angular collection in the center-of-mass frame, and that the apparatus is able to access almost five orders of magnitude in collision energies. Recent ion-atom mergedbeams measurements of C3+ + H(D) [14] support a recent state-of-the-art 22-state molecular orbital calculation by L. F. Errea et. al.
[l5], which suggests a need to renormalize previous st ate-selective measurements at the higher collision energies. For N4+ collisions, an analysis of both the low energy behavior and strong structure in the measured and predicted total cross sections has been performed in collaboration with M. Kimura of Argonne National
Laboratory. It was found that small differences in the quality of the calculated molecular states and the neglect of electron translational factors can lead to large differences in the low energy behavior of the predicted cross section. Recent remeasurement of this system (see Figure IV) confirms our previous results [16] and resolves the discrepancy between the two recent calculations [17, 18] 
